© Publication number: 0 279 555 

A2 



© EUROPEAN PATENT APPLICATION 



© Application number: 88300872.4 © Int. CI.": G06K 1 1/06 , G06F 3/023 

© Date of filing: 02.02.88 



® Priority: 18.02.87 US 16018 


© Applicant: Retter, Dale J. 




7350 Via Paseo Del Sur. E No. 206 


@ Date of publication of application: 


Scottsdale Arizona 85258(US) 


24.08.88 Bulletin 88/34 






@ Inventor: Retter, Dale J. 


© Designated Contracting States: 


7350 Via Paseo Del Sur. E No. 206 


□E FR GB IT 


Scottsdale Arizona 85258(US) 




© Representative: Smith, Norman Ian et al -' 




F.J. CLEVELAND & COMPANY 40-43 




Chancery Lane 




London WC2A UQ(GB) 



© Computer data entry system. 



© A data input device particularly suited for com- 
puters includes a housing (15 or 16} which also 
contains a computer mouse (70). The mouse func- 
tions are executed by moving the entire housing, 
and the fingers never move away from their constant 
"home" key positions for the data input keys (40 to 
54). The normal left and right hand keyboard func- 
tions are split between two separate keyboard hous- 
ings (15 and 16) which underlie the palms of the left 
and right hands, respectively. A mouse (70) is in one 
or both of these housings. The mouse has a surface 
movement detecting apparatus (75) for inputting spa- 
tial mouse movement signals to the computer. 
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COMPUTER DATA ENTRY SYSTEM 



Related Application 

This application is related to co-pending ap- 
plication (Case 4648.21) filed on even date here- 
with and entitled "ALPHA-NUMERIC KEYBOARD". 



Background 

The transmission of alpha-numeric information 
from one person to another currently essentially is 
carried out by means of four different data entry 
techniques. These include sticks (chisel on stone, 
pencils, pens, markers, and the like), keyboards 
(typically used with typewriters, computers, and 
word processors) , spatial devices (computer 
"mice", track balls, joy sticks, and the like used 
with computers); and voice (direct human commu- 
nication and voice responsive computer systems). 
At the present state of technology, word processors 
and computers primarily rely upon data entry key- 
boards and the various spatial devices for inputting 
information into the computer, electronic typewriter, 
or word processor for subsequent display and/or 
printing. Of these techniques, keyboards are the 
most widely used today and many computers use 
a combination of keyboards and spatial devices 
(such as the movable "mice" which have become 
highly popular since 1980 for example on the Ap- 
ple Mcintosh Computer). 

The now standard keyboard character assign- 
ment used in conjunction with typewriters and com- 
puters has what is know as the "QWERTY" key 
arrangement. This designation is named after the 
top row of letters in the four row keyboard. The 
"QUERTY" arrangement was invented and patent- 
ed over 100 years ago and resulted from some 
unique characteristics of the all mechanical type- 
writers which existed at the time of the invention. 
One problem with early mechanical typewriters was 
that the entire force for providing the mechanical 
energy used to operate most of the typing function 
was provided by the force with which the key was 
struck, in addition to moving the typebar, this force 
also released the carriage and moved the ribbon 
forward with no other energy source. 

Early keyboards utilized a simple alphabetic 
layout, but it was quickly discovered that the 
typebars of the early, crude, mechanical typewrit- 
ers frequently jammed once a typist learned how to 
use the keyboard. After substantial experimenta- 
tion, the "QWERTY" keyboard was developed to 
place the most commonly used letters in English at 
the opposite sides of the type basket. The key- 



board itself was laid out to provide direct mechani- 
cal connections to the various letters. Consequent- 
ly, many of the commonly used letters were placed 
away from the "home" (center) row where the 

5 fingers normally rested. In addition, the "QWERTY" 
keyboard was designed with another slow-down 
technique by causing common letter pairs to be 
struck by the same finger on the same hand. This 
is the slowest motion for successive letters which 

70 could be developed. The "QWERTY" keyboard 
also introduced two function keys the "CAP LOCK" 
and "SHIFT" key which allowed upper and lower 
case letters to be activated by the same key and 
allowed the upper row of keys (the numbers and 

15 punctuations) to share the same keys. This was in 
contrast to typewriters less advanced that 
"QWERTY" which had eight rows of keys instead 
of the basic four rows for "QWERTY". The early 
widespread popularity of the "QWERTY" mechani- 

20 cal typewriter resulted in a nearly universal adop- 
tion of the "QWERTY" keyboard layout. 

The "QWERTY" keyboard continued to be 
used, because of widespread mastery by secre- 
taries and data input operators, even after the rea- 

25 sons for its original development no longer were 
applicable. Electric typewriters eased the finter bur- 
den by allowing the keystroke to mechanically ac- 
cess an electric motor which then provided the 
energy to complete the mechanical process of 

30 printing and operating the other mechanism of the 
typewriter. Electric typewriters in turn have been 
replaced by electronic typewriters, word proces- 
sors, and computers which completely eliminate 
the necessity for the inefficient "QWERTY" key- 

35 board layout. This layout, however, has continued 
to dominate the market today, long after its need 
has disappeared. Computer keyboard buffers, 
which separate too quickly struck keys, eliminate 
ail of the problems which the "QWERTY" keyboard 

40 originally was designed to overcome. 

Efforts have been made to modify the layout of 
multi-key . keyboards to improve efficiency. One 
such keyboard is disclosed in the keyboard to 
Dvorak #2,040,248. This keyboard was designed 

45 after an analysis of errors made with the standard 
"QWERTY" layout. The Dvorak layout concentrates 
the vowels and most frequently used letters on the 
"home" row so that there is much less moving 
around from row to row of the fingers of the typist. 

so It has been found that this row to row movement in 
"QWERTY" keyboards and other multiple row key- 
boards results in most of the errors made by typist. 
In addition, the Dvorak keyboard changes the bal- 
ance between the left and right hand. In a 
"QWERTY" keyboard the usage is 57% for the left 
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hand, whereas in Dvorak the change is to 56% for 
the right hand better suited for right handed typist. 
Even though the Dvorak keyboard, however, has 
been known for over 50 years, it has not made 
many in-roads into the standard "QWERTY" key- 5 
board world. Even with its greater efficiency, how- 
ever, Dvorak keyboards still are subject to the 
requirement of movement over four rows of keys 
(when a number row is provided). This is inefficient 
and inherently presents a capacity for introduction jo 
of errors when the fingers move with little or no 
tactile feedback from one row to another away from 
the "home" row. 

Other efforts at providing a more natural ar- 
rangement of keys to fit the natural shape of the ;s 
hand and to utilize the significantly greater dexter- 
ity of the thumbs is typified in the keyboard ar- 
rangement of Malt #4,244,659. With ordinary key- 
boards such as the "QWERTY" and Dvorak key- 
boards, the eight fingers are used to produce all of 20 
the key strokes and the thumbs (primarily the right 
thumb) are used solely to operate the space bar. 
The thumb of the human hand, however, has more - 
capability of finger movement than the index finger 
and is the most important and most-used digit of 25 
the hand. Malt recognized this and assigned each 
thumb six different keys or functions. In addition, 
the keys are laid out in a curved arrangement 
corresponding to the different lengths of the fingers 
on each hand. The keys for each hand also -are 30 
separated into two grouops with the thumb posi- 
tions adjacent one another. Even though it appears 
to be a more efficient layout than a standard 
"QWERTY" keyboard, the Malt keyboard arrange- 
ment has not been widely adopted. Once again, 35 
the fingers (and the thumbs) must move over mul- 
tiple rows of keys; so that row to row and key to 
key movement errors still may be introduced with 
the Malt keyboard. 

Other types of non-standard keyboard char- 40 
acter assignments have been developed over the 
years in addition to the Dvorak and Malt keyboards 
discussed above, but in view of the minimal advan- 
tages obtained from such assignments over the 
standard "QWERTY" arrangement, no overriding 45 
reason has been presented to the industry to modi- 
fy the well-established and well-known "QWERTY" 
keyboard arrangement. 

An entirely different aproach has been under- 
taken by others in the past to provide multiple so 
switches or key assignments at eachy of several 
different fixed finger locations. Such an approach is 
disclosed in the patent to Hesh #2,536,228. This 
patent is for electrically operated typewriter in 
which the keyboard location of the typewriter has 55 
been modified to provide two groups of five semi- 
circular keys. These keys underlie the thumb and 
forefingers, respectively, of the left and right hands. 



Each key may be operated by pivoting it forward, 
backward, left, right or by pushing it straight down 
to obtain five different outputs from each key posi- 
tion. These outputs then are used to operate the 
otherwise conventional mechanism of the electric 
typewriter. Similar arrangements are shown in the 
patents to Samuel #3,633,724 (for a typewriter) and 
Wuenn #3,965,315 (for a calculator). The Samuel 
typewriter employs only eight pivoted keys and 
utilizes the conventional space bar, return, and shift 
keys normally associated with standard typewriter 
keyboards. 

The systems of Hesh, Samuel, and Wuenn, 
since they are placed on flat keyboard-like sur- 
faces, do not provide support for the hands and 
fingers of the operator even though the layout of 
Hesh does place the keys in a semi-circular ar- 
rangement conforming to the relaxed position of 
the fingertips and thumb of each hand. It is very 
difficult for a keyboard operator to maintain the 
hands and fingers in a closely confined space 
unless supporting and stabilizing structure is pro- 
vided. 

A variation of the multiple switch location for 
each finger is disclosed in the keyboard of the 
Runge #4,265,557. The system of this patent pro- 
vides clusters of keys operated by each finger. The 
keys of the cluster are closely associated around 
the finger in its "home" row position. One key rests 
above the operator's finger and is operated by 
raising the finger. There also are keys behind and 
in front of the conventional "home" row key, so 
that each finger is capable of operating four dif- 
ferent keys or switches from the "home" row posi- 
tion. The Runge device "locks" the fingers into 
narrowly defined locations without providing phys- 
ical support or tactile feedback for tha hands and 
arms to maintain the precise locations required. As 
a practical matter, this makes maintaining the fin- 
gers and hands in the precise locations extremely 
difficult and fatiguing for more than brief time 
periods. Runge does not take advantage of the 
capabilities of the thumb, however, which simply is 
left to operate a conventional spare bar. The Runge 
device is a relatively complex set of mechanical 
lever arms subject to misadjustment and wear. 

A conceptual illustration of a semi-captive key- 
board employing multiple key operation from each 
of the fixed finger positions is shown in the " Xerox 
Disclosure Journal ", Volume 1, No. 2, February 
1986 (Page 85). No details of the keyboard are 
shown, but it essentially comprises a generally flat 
plate on which the hand is placed palm down with 
the fingers and thumb extended. The fingers and 
thumb appear to enter into openings in a vertical, 
raised portion adjacent the flat palm receiving por- 
tion. In these openings, clusters of keys are placed 
around the fingers for operation by each finger. 
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This disclosure lacks sufficient details for imple- 
mentation into an operative system. 

The disadvantages of the above identified prior 
art keyboards are substantially overcome with the 
"ALPHA-NUMERIC KEYBOARD" of applicant's 
above identified co-pending application. That key- 
board causes the thumbs to be extensively used 
and the fingers always to be in a "home" position. 
In addition, the keyboard is divided into two sepa- 
rate sections which underlie the palm of each hand 
and which may be spaced in any relative location 
for the comfort and convenience of the operator. 

Spatial data entry devices also are becoming 
extensively used, generally as a supplement or 
auxiliary device in conjunction with a keyboard. 
Such spatial data entry devices typically are in the 
form of "mice", trackballs, joy sticks, and tablets. 
Every one of these devices requires the hands of 
the computer operator to leave the keyboard to 
operate the device, 

Tablets are essentially electronic "sticks". 
They generally are comfined to artistic free-hand 
use and some graphics. Tablets generally are quite 
poor in use for most other applications since they 
require a major interruption of keyboard use and 
because they tend to input absolute rather than 
relative spatial information. 

Joy sticks generally are in one or two forms. 
The first comprises a vertical lever which may be 
moved in any direction in a 360° circle about the 
base of the lever to convert angular rotation to 
linear movement. The second fractionates the mo- 
tion into non-quantified directional vectors, such as 
up, down, left and right. These devices at the 
present time are generally confined to computer 
games and are not currently sufficiently precise for 
precision work. As mentioned previously, like tab- 
lets, joy sticks require the hand to leave the key- 
board if they are used in conjunction with a key- 
board for entering alpha-numeric data. 

The most commonly used spatial devices are 
mice and trackballs. Both of these devices permit 
the hand to input spatial information and to manipu- 
late visual displays on the cathode ray tube (CRT) 
employed with most computer display. Mice are 
the primary spatial input devices used for serious 
computer and word processor use. Since 1980, 
mice have been included in the majority of the 
successful new micro-computer systems. Substan- 
tial software utilizing mice has been developed and 
this is currently one of the fastest growing areas of 
software development. 

Mice are generally in the form of a small box, 
usually placed off to the right side or the left side 
of an otherwise standard computer keyboard. The 
box rests on the surface of a desk or a table; and 
when the mouse input is desired, the box move- 
ment over the table in various directions is trans- 



lated into comparable two:dimensional movement 
on the CRT screen. Mice generally are used to 
manipulate things on the screen, such as moving 
cursor or insertion point markers (as used for ed- 

5 iting and controlling text and numeric data entry 
and selecting "cells" within spread sheet pro- 
grams), operating pull-down menus and windows, 
manipulating on screen text and drawings, and 
generating graphics. The use of a mouse with 

10 presently known computers, however, requires the 
hand to leave the keyboard to operate the mouse. 
This is disruptive of the continuous and rapid flow 
of information between keyboard, mouse, and com- 
puter. 

75 Trackballs are essentially "upside down" mice. 
The major advantage over mice is that the location 
remains constant and close to the keyboard which 
allows easier alternation between the keyboard and 
the trackball. Trackballs require less desk space 

20 then most mice. The major disadvantage of a track- 
ball, however, is that it is less controllable than a 
mouse and it is somewhat less intuitive in use. Like 
mice, however, trackballs require the hand to leave 
the keyboard. 

25 All of the presently known spatial data entry 
devices which are operated by the hand require the 
hand to leave the keyboard for operation of the 
spatial device. To overcome this problem, a device 
has been developed which consists of a headband 

30 containing an ultrasonic receiver for detecting head 
movement. These receivers convert the movement 
to mouse-type movement signals to manipulate 
icons on the computer screen. The device is some- 
what awkward to use, but one very important ad- 

35 vantage of this device is that it permits simulta- 
neous use of the keyboard and the headband de- 
vice without removing the hands from the 
keybaord. The headband, however, is cumber- 
some; and when it is being used, it requires signifi- 

40 cant restraints on the head movements of the oper- 
ator. 

It is desirable to provide an improved data 
device which combines a finger actuated keyboard 
and a mouse in a single, easy to use unit which 
45 overcomes the disadvantages of the prior art and 
which is particularly suitable for utilization as a 
computer input keyboard. 



so Summary of the Invention 

It is an object of this invention to provide an 
improved computer data entry system. 

It is another object of this invention to provide 
55 an improved data entry system for a computer 
which combines keyboard and mouse functions in 
a single unit. 

It is an additional object of this invention to 
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provide an improved keyboard and mouse data 
entry device which is of a smaller size and of 
greater capacity than conventional computer key- 
boards. 

It is a further object of this invention to provide 
an improved data entry keyboard/mouse combina- 
tion in which the fingers and thumb of the operator 
always remain in a "home" position and with which 
the mouse operation may be effected without re- 
moving the fingers and thumb from such "home" 
position. 

in accordance with a preferred embodiment of 
this invention, a computer data input system com- 
prises a housing member which is adapted to 
underlie the palm of a hand of a operator. The 
housing member has data input keys on the upper 
surface for operation by the fingers of the operator. 
A mouse is mounted within the housing member 
and has an input on the lower surface of the 
housing member. The entire housing member is 
movable by the hand of the operator to operate the 
input of the mouse as the housing member is 
moved about on a surface, without removing the 
fingers from the positions adjacent the input keys 
on the upper surface. 



Brief Description of the Drawings 

Figure 1 is a perspective view of a preferred 
embodiment of the invention; 

Figure 2 is an enlarged top perspective view 
of a portion of the embodiment shown in Figure 1 ; 

Figure 3 is a bottom perspective view of the 
device shown in Figure 2; 

Figure 4 is an exploded view of the device 
shown in Figure 3; 

Figure 5 illustrates details of a portion of the 
device shown in Figures 2 through 4; and 

Figures 6 and 7 are partially cut-away views 
illustrating additional operating characteristics of 
the device of Figures 2 through 5. 



Detailed Description 

Reference now should be made to the drawing 
in which the same reference numbers are used 
throughout the different figures to designate the 
same components. 

Figure 1 shows a computer system employing 
a preferred embodiment of the invention. A typical 
computer 10, which has a cathode ray tube (CRT) 
display screen 11 is illustrated. In place of a con- 
ventional keyboard and/or mouse, however, a pair 
of separate hand-sized right and left data entry 
devices 15 and 16 are provided. These devices 
provide separate thumb and finger positions in the 



form of receiving wells for the thumbs and fingers 
of each hand on the respective devices 15 and 16. 
Within these wells, alpha-numeric data entry keys 
are clustered; so that each finger and thumb is 

s capable of operating a number of different keys 
from a single "home" position. For the fingers, five 
keys are provided at each position; and for the 
thumbs, up to seven keys are provided. The struc- 
ture and function of this data entry device, so far as 

io the keyboard operation is concerned is described 
in substantial detail in applicant's above-mentioned 
co-pending application. For that reason the specific 
key assignments and the like is not discussed 
here. 

75 As is readily apparent from Figure 1 , the use of 
two separate devices 15 and 16 for the two hands 
of the operator permits text materials such as the 
paper 20 to be placed in a most natural position in 
front of the operator between the hands which are 

20 placed on the devices 15 and 16. Input cables 17 
and 18 interconnect the computer 10 with the de- 
vices 15 and 16 in the manner of connection of a 
conventional keyboard or other data entry device. 
Also as illustrated in Rgure 1, the data entry de- 

25 vices 15 and 18 are relatively small (only some- 
what larger than the palm of a hand) and do not 
need to be placed in line with one another, if 
different positions are more comfortable or more 
convenient for a particular operator. 

30 As shown more clearly in Figure 2, which is an 
enlarged detail of the device 15 (the device 16 is a 
mirror image of this one and for that reason is not 
shown), the data entry device comprises a platform 
30 which rests on a desk or table top. On this 

35 platform 30 is a raised central portion 31 which 
supports the palm of the hand of the operator, with 
the thumb extending into the recess 33 and the 
index, middle, ring, and little fingers extending into 
wells 34, 35, 36, and 37, respectively, The location 

40 of the recess 33 and the wells 34, 35, 36, and 37, 
is selected to permit the thumb and fingers of the 
operator to extend in a normal curved, relaxed, 
comfortable position. 

This is in dramatic contrast to a conventional 

45 keyboard which requires the fingers to unnaturally 
and uncomfortably conform to a nearly flat plane 
while they stretch and curl. The unnatural motion 
and position caused by operation of conventional 
keyboards produces finger fatigue in almost all 

so persons who operate such a keyboard for extended 
periods of time. In addition, with a standard or 
conventional keyboard, the operator has to support 
the entire weight of the hands and forearms poised 
just above the keyboard. This is a stressful and 

55 uncomfortable position to maintain. In a relatively 
short time this position generates significant dis- 
comfort in an inexperienced keyboard operator and 
even experienced operators find the position un- 
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comfortable after prolonged typing. 

With a data entry system utilizing input devices 
15 and 16 as shown, the operator can rest the 
palms of the hands on the raised portion 31 (and a 
similar portion on the device 16) over a large area, 
with the finger and thumb extending downwardly 
curled from this area. This provides needed sup- 
port for the weight of the hands and forearms and 
stabilizes the hands and fingers in a relaxed com- 
fortable position within millimeters of each and ev- 
ery key. 

In addition to providing the improved keyboard 
data entry capability described above and de- 
scribed in greater detail in the above mentioned 
co-pending application, one or both of the devices 
15 and 16 also may incorporate as an intergral 
part, a computer "mouse" of the type widely used 
today. This is shown more clearly in Figures 3 and 
4. These figures illustrate the underside of the right 
hand device 15 to show a well 76 formed beneath 
the raised portion 31. A computer mouse 70, hav- 
ing an operating "click" or "on/off" button 71 on it 
and with a surface engaging data input senser 75 
on its bottom, is inserted into the well 76. 

The mouse 70 may be a conventional mouse 
such as used with many popular computers today, 
and the well 76 simply needs to be conformed to 
accommodate the outer shape of such a conven- 
tional mouse. The mouse may be inserted into the 
wail 76 without any alteration whatsoever. On the 
other hand the mouse 70 also may be built into the 
device 15 (or 16) as an integral part. For original 
equipment computers, this latter approach most 
likely will be implemented. Whether the mouse is 
an integral part of the device 15 or is "swallowed- 
up" in the device as illustrated in Figures 3 and 4, 
the output cable from the mouse either may be 
separately connected to the computer 10 or incor- 
porated into the cable 17 illustrated in Figure 1. 

Figure 5 illustrates in detail the upper left por- 
tion of the device 15 shown in Figure 2. The thumb 
slot 33 and the finger wells 34 and 35 are shown, 
with an illustration of the five switches 40 through 
44 which are engaged by the index finger in the 
well 34 and the five switches 50 through 54 which 
are engaged by the middle finger when it is in- 
serted into the well 35. Similarly, the thumb switch- 
es 60 through 66 which are disclosed in the bottom 
and on the three closed sides of the thumb cavity 
33 are shown. The manner in which these switches 
are operated, and the particular functions which are 
assigned to those switches is described in detail in 
applicant's co-pending application. For the pur- 
poses here, it is sufficient to note that the thumb 
and fingers always remain in a "home" position 
within the respective openings or wells and maybe 
moved downwardly, or forward, back, left, or right 
to operate the respective switch which produces 



the desired indicia or function for operation of the 
computer 10. 

In addition, however, the right thumb may be 
squeezed downwardly and inwardly toward the 

5 raised central portion 31 of the device 15 to de- 
press a pushbutton lever or actuator 65 or 66. 
These pushbutton lever are shown most clearly in 
Figures 2 and 5. The pushbutton lever 65 has an 
extension (see Figure 2) which overlies and rests 

10 on the normal "click" or "on/off" button 71 on the 
top of the mouse 70. Thus, depression of the 
pushbutton 65 against the normal upward spring 
bias of the button 71 causes operation of the 
mouse button 71 in its normal manner. As a result, 

75 any time the mouse button input is desired, the 
operator simply squeezes the right thumb down- 
wardly and inwardly against the pushbutton lever 
65 to operate the button 71 on the mouse to obtain 
the desired conventional results. A similar pushbut- 

20 ton lever 66 may be employed for mouse devices 
which have two input buttons. The operation of the 
button 66 is the same as the operation of the 
button 65 and accomplishes the desired result for 
such two input devices. 

25 It is readily apparent that since the device 15 
may be moved about by the hand at any time, the 
mouse 70 may be operated without ever requiring 
the hand to be moved from the device. This means 
that the hand is always on the device and is always 

30 able to execute the mouse function without ever 
moving the fingers and thumb away from their 
constant "home" key positions. Since the mouse 
70 is built inot the device 15, the mouse is always 
available and ready for more frequent use than in 

35 conventional systems which require the operator to 
remove the hand completely from the keyboard in 
order to operate the mouse. 

By incorporating the mouse 70 into the device 
15, it also is possible for software designers to 

40 develop programs which are capable of employing 
simultaneous key and mouse operations and sig- 
nificant enhancement of the operating capabilities 
of programs will result. 

It may be desirable from time-to-time to move 

45 the device 15 without engaging the mouse input 
sensor 75 on the surface of the table or desk on 
which the device 15 is placed. To permit this, a 
pair of spring-loaded skids 77 and 78 are provided 
to raise the device slightly by the action of corn- 
so pression springs 79; so that the mouse actuating 
member 75 does not touch the top of the table 80, 
or so that the motion detection device is inac- 
tivated. This is illustrated in Figure 6. By means of 
a slight downward pressure on the palm of the 

55 hand, however, the spring 79 may be compressed 
to cause the engaging member 75 or the activation 
- of a motion detection apparatus of the mouse to 
engage the table surface 80 as shown in Figure 7. 
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The mouse then may be operated in its conven- 
tional manner. Such operation, however, is accom- 
plished by movement of the entire device 1 5 which 
is only slightly larger than a standard mouse to 
effect the desired operating result. 

By permitting the device to swallow or incor- 
porate already existing mice, the data entry de- 
t vices 15 and 16 readily may be used with already 

existing computers having a mouse as a feature. 
No alteration whatsoever is required for incorporat- 
ing a standard mouse 70 into either of the devices 
15 and 16. In addition, it is readily apparent that 
the possibility of providing a mouse under each 
device 15 and 16 is present, thereby significantly 
expanding potential uses for "mice" with comput- 
ers of the future. 

Various changes and modifications will occur to 
those skilled in the art without departing from the 
true scope of the invention. For example, the repre- 
sentation of the mouse which is used is simply for 
purposes of illustration and is not to be considered 
to be as limiting. Furthermore, the particular shape 
and configuration of the input devices 15 and 16 
may be altered without departing from the true and 
intended scope of the invention. 



Claims 

1 . A computer data input control system char- 
acterized by: a first housing (1 5 or 1 6) adapted to 
underlie the palm of at least one hand of an oper- 
ator and having an upper surface with data input 
keys (40 to 54) on it for operation by the fingers of 
an operator; at least a first mouse device (70) 
mounted within the housing member and including 
a movement detector (75); a first control member 
(65) on the housing (15 or 16) coupled with the 
mouse device (70) for operating a switch (71). of 
the mouse device, the housing (15 or 16) being 
movable by the hand of the operator to operate the 
movement detector (75) of the mouse device (70) 
as the housing is moved on a support surface (80); 
and a connection between a processing device and 
the mouse device (70) and/or the data input keys 
(40 to 54). 

2. The system according to Claim 1 further 
characterized by thumb and finger positions for the 
thumb and fingers of an operator where data input 
keys (40 to 64) are arranged in predetermined 
patterns at each of the thumb and finger positions 
for separate actuation by the thumb and finger at 
each such position. 

3. The system according to Claim 2 further 
characterized in that the mouse device (70) is 
removably mounted in a cavity in the lower surface 
of the housing (15 or 16). 



4. The system according to Claim 3 further 
characterized in that at least the finger positions 
comprise indivual fingertip wells (34, 35, 36) each 
having a bottom and vertical sides for freely receiv- 

5 ing the fingertips of an operator to permit multiple 
direction movement of the fingertips, and the data 
input keys (40 to 54) are located in various posi- 
tions in the wells (34 to 36) so that the data input 
keys may be operated simultaneously with opera- 

70 tion of the mouse device (70). 

5. The system according to Claim 4 further 
characterized in that the control member (65) on 
the housing (15 or 16) is located at the thumb 
position and comprises a push button switch ac- 

75 tuator (65) for engagement by the thumb; and the 
mouse device (70) has a push button switch (71) 
thereon operated by the push button switch ac- 
tuator (65). 

6. The system according to Claim 5 further 
20 characterized by a device (77) to disable the move- 
ment detector (75) when operation of the mouse 
device (70) is not desired. 

7. The system according to Claim 6 further 
characterized in that the movement detector (75) 

25 comprises a surfacs engaging device (75) ancf the 
disable device includes a spring (79) to lift the 
surface engaging device (75) out of engagement 
with a surface underlying the housing (15 or 16) 
until the force of the spring (79) is overcome by a 

30 downward pressure through the palm of the hand 
of the operator on the housing (15 or 16). 

8. The system according to Claim 7 further 
characterized in that the housing (15 or 16) under- 
lies the palm of only one hand of an operator. 

35 9. The system according to Claim 8 further 
characterized in that the housing (15 or 16) has a 
raised central portion (31) which underlies the palm 
of the hand of an operator. 

10. The system according to Claim 1 further 

40 characterized by fingertip receiving wells (34, 35, 
36) in the upper surface of the housing (15 or 16) 
to receive the ends of the fingers of an operator, 
with data input keys (40 to 54) located in various 
positions in the wells. 

45 11. The system according to Claim 10 further 
characterized in that the control member (65) on 
the housing (15 or 16) is located at the thumb 
position and comprises a push button switch ac- 
tuator (65) for engagement by the thumb; and the 

so mouse device (70) has a push button switch (71) 
thereon operated by the push button switch ac- 
tuator (65). 

12. The system according to Claim 1 further 
characterized in that the mouse device (70) is 
55 removably mounted in a cavity in the lower surface 
of the housing (15 or 16). 
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13. The system according to Claim 1 further 
characterized by a device (77) to disable the move- 
ment detector (75) when operation of the mouse 
device (70) is not desired. 

14. The system according to Claim 14 further 5 
characterized in that the movement detector (75) 
comprises a surface engaging device (75) and the 
disabe device includes a spring (79) to lift the 
surface engaging device (75) out of engagement 

with a surface underlying the housing (15 or 16) m 
until the force of the spring (79) is overcome by a 
downward pressure through the palm of the hand 
of the operator on the housing (15 or 16). 

15. The system according to Claim 1 further 
characterized in that the first housing (15) is 75 
graspable and underlies the palm of only one hand 

of an operator; and characterized by a second 
physically separate housing (16) including a sec- 
ond mouse device (70) mounted within the second 
housing and having a movement detector (75) ex- 20 
tending from the lower surface of the second hous- 
ing (16) to contact a support surface; a second 
control member (65) on the second housing (16) 
operates a switch (71 ) of the second mouse device; 
the data input keys (40 to 54 and others) are 25 
divided between the first and second housing 
members (15 and 16); and connections (17) couple 
the first and second mouse devices (70) and the 
data input keys on both of the first and second 
housings to a processing device. 30 
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